

















































力し9），背側前帯状皮質（dorsal anterior cingulate 
cortex，以下dACC）は前頭前野背外側部（以
下DLPFC）や運動関連領野との連結が豊富であ
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後 , 足趾を開い 状態から一趾握りそして残り四趾を
握る動作とした．一連の動作は 21 秒間に 9 回行い , 被
験者に予測させないよう一定でないリズムで行った．
また映像を 2 パターン準備し組み合わせた．


























いた． 撮像パラメータは，TE 40ms，TR 3000ms，
Flip Angle 90°，Slice Thickness 4.0mm，gap 1.0mm，
voxel size 2mm，スライス枚数22である． 
　解析は，MathWorks社製数値計算ソフトMatlabと






















































































realignment を行った後，Slice timing correction 及び














し，その後Talairach Daemon Client にてTalairach座









Z value P value Hem Anatomical
x y z x y z P uncorr Region
1976 -2 46 -4 -2 44 -6 5 P<0.001 L BA32
368 52 -64 34 51 -60 34 4.1 P<0.001 R BA39近傍























































































　左 BA24:dACC 近傍部と左 BA40:SMG 近傍部，左
BA18:V2 近傍部の活動が増加した
Z value P value Hem Anatomical
x y z x y z P uncorr Region
984 -16 -94 14 -16 -90 17 5.2 P<0.001 L BA18近傍
352 -8 0 36 -8 2 33 3.7 P<0.001 L BA24近傍
248 -38 -42 36 -38 -39 35 3.7 P<0.001 L BA40近傍
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Comparison Between “Rostral Anterior Cingulate Cortex” and “Dorsal Anterior 
Cingulate Cortex” Cortical Activation During Motor Imagery: 
Using First-Person or Third-person Perspective Imagery-An fMRI Study-
MAKINO Hitoshi and IKOMA Kazunori
Abstract: We are performing rehabilitation for patients using motor imagery. There are two main modes of motor 
imagery: ﬁrst-person perspective imagery (1PPI: Kinesthetic motor imagery) and third-person perspective imagery 
(3PPI: Visual motor imagery). The purpose of this study is to determine the cortical representations in 1PPI and 
3PPI during motor imagery with toe movements in healthy people. 32 healthy subjects with right-dominant legs, 
participated in the study after signing consent forms. fMRI of 1.5T was used to map cortical representations 
associated with motor tasks of the right toes. In these tasks, subjects watched video clips depicting simple 1PPI 
or 3PPI actions of toes and were required to imitate the same movements. The 3PPI group (16 persons), while 
imitating toe movements for someone else＇s 3PPI, compared with the 1PPI while imitating toe movements for 
someone else＇s 1PPI, showed an increased activation in the left rostral Anterior Cingulate Cortex (rACC) and 
right Angular Gyrus (AG). The 1PPI group (16 persons), while imitating toe movements for someone else＇s 1PPI, 
compared with the 3PPI while imitating toe movements someone else＇s 3PPI, showed an increased activation 
in the left dorsal Anterior Cingulate Cortex (dACC) and left Supramarginal Gyrus (SMG). The rACC is related 
to emotion, and the dACC is related to cognition. Our results suggest that brain activity within the broad area of 
emotion may increase in 3PPI, while imitating toe movements for someone else＇s 3PPI, and  brain activity within 
the broad area of cognition may increase in 1PPI, while imitating toe movements for others 1PPI. Moreover, it is 
implied in the results that the therapist should sit opposite the patient to activate the emotional aspect of the patient 
and sit next to the patient activate the cognitive aspect.
Keywords: fMRI, ﬁrst-person perspective imagery (1PPI: Kinesthetic motor imagery), third-person perspective 
imagery (3PPI: Visual motor imagery), Rostral Anterior Cingulate Cortex(rACC), Dorsal Anterior 
Cingulate Cortex (dACC)
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